JP2001040283A2: PRODUCTION OF COMPOSITION FOR FORMING FILM, 
COMPOSITION FOR FORMING FILM AND MATERIAL FOR FORMING INSULATING 
FILM 



'f|untry:JP Japan 
"MqJa2 Document Laid open to Public inspection 1 




SnvgHtoK NISHIKAWA MICHINORI; 
[flpPt MTSUNODA MAYUMI; 

l|fl9HN EBISAWA MASAHIKO; 
= ■ • . ' J , HAKAMAZUKA SATOKO; 
YAM ADA KINJI; 

^^^^0 j S R CORP 

j. *'^»f /j News, Profiles, Stocks and More about this company 

SpiWFeb. 13, 2001 / July 29, 1999 

|^^pt||jP1 99900021 561 5 
'Number 

' IPC Code: C09D 183/02: C08G 77/08: C09D 5/25: C09D 183/04: 

C09D 185/00: H01L 21/312: H01L 21/316: H01L 21/768: 
i • C07F 7/04: C07F 7/12: C07F 7/18: 

rfi p 




j^ 1 



View 
Image 



1 page 



; ^Rnority July 29, 1999 JP1999000215615 




Sim 



•Number: 
^ Abstrdo 

PROBLEM TO BE SOLVED: To obtain the subject composition 
I useful as an interlayer dielectric in a semiconductor element, etc., 
having a low dielectric constant and mechanical strength of coating 
Tfilm and long-term preservability of solution by hydrolyzing a 
j specific compound and a specified metal chelate compound in the 
presence of an acid catalyst in a fixed solvent. 
SOLUTION: (A) One or more compounds selected from the 
k t? 7 ' group consisting of (i) a compound of formula I (R1 is H, F or a 
v , * < monofunctional organic group; R2 is a monofunctional organic 
^ 7 group; (a) is 0-2) such as trimethoxysilane, etc., and (ii) a 

y: compound of formula II [R3 to R6 are each a monofunctional 

«\ ^ ; organic group; b and c are each 0-2; R7 is O, (CH2)n (n is 1-6); d 
i; v liis 0 or 1] such as hexamethoxydisiloxane, etc., and (B) a chelate 
" ':V tH^ufe^l compound of formula III (R8 is a chelating agent; M is metal atom; 
>. %$%f* 'll|R9 is a 2-5C alkyl or a 6-20C aryl; f is a valence of M; e is an 




integer of 1-f) such as triethoxy.mono(acetylacetonato) titanium, 



a etc., are hydrolyzed in the presence of an acid catalyst in a solvent 

for forming a 



rt&MMM^ formula IV (R10 and R1 1 are each H or a 1-4C alkyl; 
" 'hjt t} K \ ^alkylene; g is 1 or 2) to give the objective composition fc 



pm. 
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(54) rjSSU©^] ®ffi^i^4!9©l!i§m K^fieffltt^i*irmBag«^ffl#^ 



(57) i%m 

m&^m (a) (A-i) Ti2-«a; (i) -cm 



R\ S i (OR 2 ) 4 _ a 

( r 1 iiTkmmi-. yymmtttttei 

L. R 2 ttlfficD*r$fcg£r*U alio 
-f,, ) fcitf 
(A- 2) T!2-$i£ (2) -Ci^nSftfr 



(1) 



R= 



(R 4 0) 3 _ b S i - (R 7 ) d -S i 



(R 3 , R 4 , R 5 fc<tO!R 6 H. m-X'hMKiX^Xh 
<fc<> ^H^'iXliffiroW^S^L, btJiU^ctt, |W] 
-Xh^£-oX\,^Xi,X< » 0~2<7)&£*U R 7 tt 
^J®^-*)t(i- (CH 2 ) n -£^U dttO*fcl±l 
n(±l~6(D|S^1-„ ) A^ftSl^OilH 
^5'>^<t'blS<0{l:-g-»Sr (B) TI5-^ (3) 



(OR 5 ) 3 _ C R 6 C (2) 

R 8 e M (OR 9 ) f _„ (3) 

(R 8 (4drU-b^J, Mi-Z&mffi.?. R 9 I4jK^S2~5 
(AT/i^^g* feting 6 ~ 2 0 ©7 y ->V&i£7F 
U f IJ^JSMWil^ffi, elil~f C9g&£r3H\ ) 

t (c) ^ftt^w#ffiTTta-S3:S; (4) -cg^tti^ 



-l- 



[fB#JSl] (A) (A-l) TE-JR* (1) -e« 

R' B S i (OR 2 ) 4 _ (1) 

R 3 b (R 4 0) 3 _ b S i - (R 7 ) d -S i 
(R 3 , R 4 , R^itFR 6 !!, PSJ-fkBfcoT^Tfc 
4<, **l«xHB©#«S«r*U bfciycli, PI 
-■Ct>*ftoTV*-Ct>J:<. 0~2<D&£^U R 7 I4 
&%W.*t.tzte- (CH 2 ) n -£^U d I40*;fcl4l 
Sr^U nttl~6»»«:*-f. ) 9»tf 
*iS4>*<it>i (B) TK-iSS (3) 

R 8 e M (OR 9 ) (3) 

(R 8 l4*U—h8k Mtt&JRIS^ R 9 »4^f!f!&2~5 

U f tt^JUMOJU^ffi, e fi 1 ~ f (Dm^U-To ) 
t (C) IWWK©#«T"Fe-«5S (4) 

Kit**. 

R 10 O (R ,2 0) 8 R U (4) 

(R lo *54TJtR ll l4. -t*t-e*i41fi: LTzksilJg^ 
& 1 ~ 4 fell C H 3 C O -75> <b 5114*1 5 

lffiroW^SSr^U R^ttT/MfU'SSr^U g(4 

[H*II2] -»St (3) K*5lt5Mi»s, v? 

Iili5'><t< ki>imv>ik&®&$&-fZ>ZtZ¥f®.k 
t51Mffl«il. 

lo 0 0 1 j 

[0 0 0 2J 

l&*o&»J ^*{Mfr7-«£££i730mj&it 
(s 102) e^#ffl$*t-c^5. -ttr, a 



U R 2 (4HffiwW«SSr^L.> al40-~2<Dg&£« 

(a- 2) Tia-JS^: (2) -c«Sii5ft^» 

(OR 5 ) 3 _ C R 6 C (2) 

T, SOG (Spin on Glass) ti&bWffll 

fc. *N****fci?©i**aflSfcm\ W«ISOGi:i^ 

4. 9 (£$«$. CMPHtefcfl&h,, *»ofil#$3ettfc« 
[0 00 3] ^rr-C. #0B¥6- 1 8 120 

J4» R*tt#tt<, »*?y*ttfc0^fc5N*f«S«0> 

[0 0 0 4] *fc, W09 6/0 0 7 5 8^$BI>1{4, 
*-»7^i, *s=7^VJ\-<D&mT/v=i*i/ K*>4Wfr 

[0 0 0 5] ^blC. «fffl¥3-2 0 3 7 7-£4*«lC 

(4, n+u&ft fommw-m.it. mm*** xtenr&tii 

[0 0 0 6] Ut5>L, l.mnXoiZi/yyfc'&mcl-? 
[0 00 7] 



j 
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K^fciniuuuHimfcftfiti- « ^ t * b « t + 

So 

[0 0 0 8l«Btt, (A) (A-l) TEHR* 

R 3 b (R 4 0) 3 _ b S i - (R 7 ) d -S i 
(R 3 , R 4 , R 5 *5j;tfR 6 te, W— Ct»*oTV^-Ct 

-■ct>*fto-c^-ct>J;<, 0-2©fc**U R 7 i* 
BUftKHF-Sfcl*- (CH 2 ) n -*rS*U dfiO*fcttl 
*r*U nttl-6 0«Sr^-r o ) ^&4&ff^6Srf 
ti8*ft< fctiloflsm OUT. r(A) j&5>j 
fc^J) (B) TE-JK^; (3) -C*$ttS*JR*u- 

R 8 e M (OR 9 ) f _ e (3) 

U f fc&JRMOJBW-ffi, elil-f cog»££1- 0 ) 

[0 0 0 9] 

[00 10] (A) J5fc# 

±E-«* (1) KfcV^-C R^^t^R^iao^rsi 

ifcitn, r/u^/ux, T])—/i>m. tv /urn. ?v 
^stLrfi, /f-^m. ^n^m. y*v/um. 7 

-tt* (1) ic*5^t, ry-^SfcLTtt, 

*p 7x=/ui4 ^ 5 r t a*T-# s; 
[0011] -iRs: (i) t?*sjxs{fc^*oAft«t 

LTtt, hy^h^>7^ hy^h*v->7>\ b 
!i - n -T'p^^v'?^, hl)-i s o-^n^v/ 
^7^ H;-n-^h*i/S/7^ F!)-sec-^ 
h#$/*>9>\ h!)-ter t-^h#^>7V, hU 
7x7^7^ 7/M-p hy^ ^'/>7^ 
tPMJxh^rv/i/7^ 7^^11-11-^^ 
yj^-fru s o-yo^^r^^^y, 

hy-n-y h^ix^7^, 7/^nMJ-s 
e c-^ ^/l^n h'J-ter t h 

7^tnF!i7x/^^>7^ "r b y / 



(1) "C*Sft5fc£« 

R A s S i (OR 2 ) 4 _ a (1) 

U R 2 lilWiS^L, a[S0-2<7)S:&£3c 
1", ) *5<fctf 

(a— 2) Tis-j&it (2) -emistizik&m 

(OR 5 ) 3 - c R 6 c (2) 
b^c>yy>. f h7xh^i/i/7^ 7h7-n-/ 

rh7-n-yh^>7^ fh7-sec-^h^> 
iyy > y "rby — tert -^K^7^ rf77 
~y *yi/yyte¥ ; ^f/uh y ^ F^>7>, 

/Hyxh^r^y, y^/Wh y-n-^n^^r^i/ 

y^;vh y - i s o-Zfvuf^-yyyl/^ 
hy-n-yh^7V, ^^h!i-sec-^h 
**>^7V, > fvU F!)-ter t -/^^>7^ 
^fyuMi7x/^v/7^ h y ^ h*isi/9 

^;vb y h*$/S/9>\ xf/uHJ-n-yp 

v % h y -n-^h^^^y, ^f-A'hy-s 

e c — y h^^->7>> ^^/W hy — tert-^h^r 

xf;i/HJ7x/^^>7y> tr^/vhy^ 

h^^>7>, tT— >rU h y ai h^>7^ fxv^hy 
-n-^n^^r>>>>y V, fcf^/U h y - i s o -:/n # 
*isis7>* V—Ash \)-n-7b^->iyyys 
b V — s e c — b$r */i/y>^ tf b y — t e r t 
^F^y, bf^/l/hy^^/^r^^y^ n- 
~fu t°/Uh y ^ h^v">7^ n-^ntT/Wh yai h^r 
->v/7>-> n-/Df/Vh!J-n-7'D^^7^ 
n-^nif/Uh y - i s o-T'ptf^rv'i/y:/, n-^ 
Pt>hy-n-/h^r^>7>, n-ynlf^hy- 
sec-^F^>7^ n-7 p Ptf;Uhy-te r t 
n-7'Pl:>hy7x/^^>7 

i -:/n tT/uh y ^ F^>7^ i-^nlf/uh 
y^h^r^^^ i fcVH>y -n-7 P n/K^r>' 

->7^ i -/p fcVu- h y — i s o— Zfv#*c*si/y 
y s i -7tx¥/Ub y -n-^ i-yp 
fcVHy-sec-/h^rv->7^ i-^pfcT^HJ 
-tert h^>7^ i -/d tVU h U y*/ 
^>'>7>, n-y^/Wh y p« n-^ 
/Uhyoih^>>>>^v, n-^hy-n-7 P P^ 
^>7>, n-^f^hy-i so-7 ( p^»7 

n-^hy-n-^h^r^7^ n-^^> 
MJ - s e c —7 h^V s >7y, n— y^/W h ]) — t e 
rt-^h^^y, n-7 s ?/l'b\)y=LS*>'i/y 
y, sec-^hyy h^r^>7^ sec-^f 

}V- i - h yx s e c h y - 

n-yP7K^f^i/7>, sec-^-hy-iso 
-yP7K^r^>i/7^, sec-7'^"M-n-7 r h 
^v">7^ sec —Zf^fr— b y — s e c h^rv / 
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isyy s sec-Zf/l'-MJ-tert-yK'/y 
7> s sec-^-F'j7x^^>7^ t 

V, t -y^Uh y -n-^P3K^f^>7>, 

n-^h^>7^ t-^h!)-sec-^h^r 
t-yf^h'J-ter t-7^h^>7 
t-^hy7x;^7^ ^aSiA'HJ* 
^-/^hy^h^^?^ V 
by-n-:/paJ?*S/*>5:^ 7x^hJJ-i so- 
:/n#*^>7V, 7x=/Vhy-n-^F^»7 

7x^F!)-sec-/h^r>'v'7^ 7:nx:/U 
F!i-ter t - yh^^>7^ 7x^ hy7x/ 
tf^/uh y * h^7^ tf-yuhyrc 

i/K^p^hy^h^7^ y-^y^K* 
V^nfcVuh yx h^ri/i/7>, y-hy7on^Df 
h^»7y, v-hy7nn7 p p^hyx 

,l^:x h3rv/>>7>\ 5^ fvU-S^-n-^n 
7>\ S^fvU-^-i so-^P^^y, 

^f;^7xy^^7^ ysf^^^ h 

-n-^P^^V, S^^vU— 2^- i s o—zfa 

xf/l/-v/-sec"^F^^7^ i/^*$-/V-*J- 
t e r t-^K^7V, y^*? }\>*Jy zjl J *i/*/7 

n#*>>v/^;^ ^-n-^P tf/U-^- i so-^n 
#*->S/9V, v ? -n-7 p Pt , /U-^-n-7' 
7>\ i^- n - T'p t>-v^- s e c - ^ h^r^>7 
>\ ^-n-7 P nt , ^-^-ter t-y^W7 
V, i^-n— 7'nfcVl/-$?— ^i/ 9 y^y % S*— i 
s o-7 P Pf/^ h^^7^ i/-iso-yDt 0 
/Vi/si^lci/i/yy^ i?- i so-7 P Pfc>-^-n- 
7"n/^^r^->7 V x v?- i s o -T^n fcVU-v>- i s o 
-yn7K3riy>'7V > ^- i so-7 , P^-i?-n- 
/h^i/i/7^ v 5 - i s o -/P fcf/U— ^- s e c - 
^ h^ri^? V x v 5 - i s o — ;/p bVu-v?- t e r t 
-^h*^^, ^-iso-^n^-^-7x/ 
^r'>'>7^ ^-n-^^/U^^ h*'>V7>, S?- n 
-7'f;l/^x^>/i/7y > i/- n -y^/lx-v^- n ~ 
^fuif^yyyy^ i^-n-y^U-^- i s o-/n 
W'/>7y> ^-n-^-^-n-7'F^>7 
V, v^-n-7'f^-^-s e c-^h^/>7^ ^ 
- n -7*f~jV— i>- t e r t Y^ci^i^yy, n 



-^-^-7x;^»7^ ^-sec-^ 
i^T* h^»7V, is— s e c — z/^vUv^x Y Crisis y 

>\ it- s e c -yf^-i;-n-^ci^^7^ 

v 7 - sec -y^yV-^- i s o -7'ti^^>7^ 
v/- s e c "T'f^- v/- n - ^ ^7 V, v*- s 
e c - ^f /V-i/- s e c F^i/^^, i/~ s e 
c -:/?VU-S*- t e r t -7'h^v / V7y, v*- s e 
c-/f^-^-7x7^fi/i/7^ ^-tert-y 
f-flo&j Y*i/ 9 S7>* i^-tert 
^7V, v^-te r t-yf/V-i/-n-yp^> 
'>7^ ^- t e r t --J^JV-i/- i s o -yn;f^r 

7 y, i^-tert - zf^JV-i/- sec -^hm 
7>\ S^-tert ter t-^KV 

V7V, ^-tert-^-i/-7xy^/>7 
>\ ^x.—Jl'*/* ^7x^-i/-x 
h*^?^ ^7x^/U-i/- n -7"n 7 
y s v?7xx;l/-v?- i s o-ynTK^r^^^V, 
xx/U-^-n-^h^V^^y, ^x^-v^-s 
e c h^»7y, i?7x^-^-tert-^ 

sub V * h^^V, y-T^/^DlfyUh!;^ h^r 
^>7>, v-T^7 7 P Pt>hyxh^^i/7^ 7 

UV^i/^n}f;VY V h^^7^ v-h!)7op 
^pf/why^ h^rv/^7y, v-MJ7PP7 p Df^ 

y, 7h7-n -7 P C3/K^rV^7^> 7^7" i s o - 
-fxiifs^ri/i/7 >\ f h77x>/dr'»7^ ^ ^vU h 

un^7y, ^^hy^h^^i/^v, y^/p 
hy-n-yp^^^y, t^/Tsb})- i 

V7$*i/i/yy y ^J-/l<b } J* Y^ri/i/yy, ^frY 
!)xh^>7V, f^/why * h^7^ t'xi/U 
hyxh^rv/^7^ 7xx;vh^ h*^>7>\ 7 
x^hyxh^ri/V7^ 

>\ ^f/U^xh^v/i/7y, itx-f-ju&t h^v^ 
7^, ^xf;^x^i/>/7^ i?7*—/l'i?/ h^r 

^>7V, ^7xx;vi;xh#i/i/7^ hy^^-y^ 
hy^f/K/xh^>i/7^ h 

yxf/u^y^ h^»7^ Yl)^/^/^Y^^> 
yyy, hy7xX/^//h#i/V7^ M7xx 

[0 0 12] ±E-jRS; (2) ICfcl^T, l«D*r«&g 

tun 5fe<o-i»a; (i) tmmftGmmzmfzz 
*»tim ^^-y*^ h*s/^i/o+*^, — *-y-x; 

1, 1, 1, 3, 3-^^h^>-3-^f;^> 
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d**>\ 1, 1, I, 3, 3-^xK^>-3- 

^fyi^s/n**:^ i, l, i, 3, 3— 

*;>-3--7 = ~Ji'i?i'u*-9->' % 1, 1, 1, 3, 3 

1, 3, 3-7^7^ h^>-l, 
^r^y, 1, 1, 3, 3-7 hy*- h^>- 1 , 3-^ 
^f-A^t/P*-^ 1, 1, 3, 3-rh7^l>^> 
-1, 3-^7x^>u ^f-V, 1, 1, 3, 3- 

1, 1, 3-MJ^h^rix-i, 3, 

'>n^r^y, 1, 1, 3- h ilx h^C/- 1, 3, 3- 

hyyf^i/p^fy, i, i, 3-M)y 

1, 3, 3-H)7x^>P^ 1, 1, 3- 

^ 1, 3— 5^h*f-l f 1, 3, 3-rh77<^ 
A^i/n^-y-;^ 1, 3 -i?^- 1 , 1, 3, 3 

-rh^f^n^y, l, 3-^h3rv'- 

1, 1, 3, 3-7 1 h77x^i/D^ty, 1, 3 
1, 3, 3-7 h7 7x^/^e/n 

1, 1, 3, 3-rh7^ h*i/~ 1, 3-v^^ 
/Uv?ixn3Mr>\ 1, 1, 3, 3-7h7xh^r'>- 

1, 3-y^*-^»n**^ % 1, 1, 3, 3-xh 
7*1**$'- 1, 3-^7i^>D^fy, 1, 3 
-S^h*i/-l f 1, 3, 3-7h7>f/^P^ 
irV, 1, 3 -S^r. h*$/- 1 , 1, 3, 3-rh7^ 
^/^v^n^rf-y, l, 1, 3, 
3-fh77x^i/P^ty, 1, 3-^xh*^ 
-1, 1, 3, 3 -7 h77x^v/>'D^f y^if 

(2) fcjS^TddSOOffrfrtti LTte, ^*lJ-> b* 

v/^7^ 1, 1, 1, 2, 2-^^K'>-2 
-^f;^7^ 1, 1, 1, .2, 2 — tv^xh* 
S/-2-/^/u^>5^ 1, 1, 1, 2, 2— 
^h^>-2-7x^v/7^ 1, 1, 1, 2, 2 

2, 2-7 Y?t h*^-!, 2-Wf^>7y, 
1, 1, 2, 2~rh7x h**>- 1 , 2-i>^7/Vi/ 
*>7>\ 1, 1, 2, 2-7h7> 

7x^u^> 7 y, l, l, 2, 2-7 hy^h*^- 

1, 2-^7i^>7^ 1, 1, 2-hli^h^r 
^-1, 2, 2-MJyf/^>7^ 1, 1, 2-h 
y^h^^-l, 2, 2- 1, 
1, 2- hy * h*f- 1, 2, 2-h!)7xn/^i/ 
7>\ 1, 1, 2-h , J^h^ri/-l, 2, 2-hU7 
*=.J),*J*/Jl/ % 1, 2-^Ki/-l, 1, 2, 2 
-7h7^f^>7^ 1, 2 -v^h **>-!, 
1, 2, 2-7F7^7^>7^ 1, 2-i/> h* 



>- 1 f 1, 2, 2-7h77x^>7^ 1, 2 
-^m 1 , 1, 2, 2 -7 h77x-^>7 

-JKS (2) fc*WtR 7 #- (CH 2 ) n - 
^fb^tLT^, fx (-^rf-y h^ri/^y/U) 
V, fx (^*1r:n Y^i/isV/V) *?y^ ¥7. 

t7xy^r^y/W **>\ fx ($?* h*^*^ 

i/U/U) *^V, fx h^^^yUi/y/W) 
fx (t** h^^xvwyy ;u) fx 
h^i/7^^/Uv/y/W) ;**>\ fx (p< h^ri/ 
i^7VUi/y/U) fx (x h^v^^/l-vy 

/i^) fx (* Y**s\/y ^~)v*sy tv) 

v s fx (x h*i/i?y ^-zuis}) ;u) try, 

h*^^/!/) x.*^ fx (^*1rxh* 

fx h^-iy^7/^])/^) ^fy, fx 

(i;xK^f;k>y;l/) x*>\ f* (io< h*^ 
7^xy^i/y^) x^y, f* (v^xh^r>>7x^> 

>\ fx *$/£>* ?vl/^!J A/) x*>, f* 
h*i/i?y*-/i'is\)/l>') fx (xh^7 

mxi/l^yy/U) ^fy^ 1, 3-fX (^*1M 

i/y^) -fn/<i/ y i, 3-fx (^*f*x h3r>>^y 
yw) y°u/<y^ i, 3 (^^-y-y^/^fi/v-y 

,U) 7>p/n°>\ 1, 3 (v^^h^r^^^Uv'y 

;U) 7 P n/N , V > 1, 3 -fx (v?xh^^f^>!) 

/u) y*us<y y l, 3-fx h^r^^ai^Wv^y 

;V) y*U/<>, 1, 3 -fX (^xF^^x^'J 

)V) y°t2/<>^ l, 3-fx h*^W/!l 

;v) y°n/<^ s 1, 3-fx (mh + i/S^fvK/JJ 

;u) 7 P P/^, 1, 3-fX h*^7x=^/!l 

/u) /n/^y, l, 3-fx (3i h^v^xixvui/y 

y, 7xX^ri/^ 7 ^ 1, 1, 2, 2-xh 

7^h3ri/-l, 2-> ? p<^'/^>7^ 1, 1, 2, 
2--r F7xh^y-1, 2-i^^^v ? iy7^, 1, 
1, 2, 2-7h7> h^rv— 1, 2-^7xx/^i/ 
7V, 1, 1, 2, 2-7 F7xh^y-1, 2-i>7 
oi^/U^i/y^, 1, 2-> ? ^h^r>-l, 1, 2, 2 
-7h7^f^>7y, 1, 2-v?xF^-y-i, 
1, 2, 2-7h7^7/^y7y, 1, 2-v^h* 
is~\ t 1, 2, 2-7h77xx;^y 7 y, 1, 2 
-^inh^y-l, 1, 2, 2 -X H 77x^>7 
> x fx (^^r-y-^ h^rv^v-y/P) 7«^y, fX 

h^i/^y/>) Y^ri/^7;^y 
y^) ^^v, fx (^xK^f;^!J^) 

fX (v^^ h^ri/7^^/UVyyU) fX 

i/7x^s/ y/w) ^^y, fx h^r^> 
v^^^^y/u) fx (xh^>^7/^yy 
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R l0 O (CHCH 3 CH 2 0) g R n 

fti-4^r/^/ua4fcttcH 3 co~^fcatftts 

lffi^fitSSr^U g n l ~ 2 <^)SI«:«:«-r. ) fife 
HR5S (4) TSSftSffr&fe* LTIi, /nfl/y^ 
y =* — ^/i/a:— r/K ynfl/V^ijn-;^ 

y =3— /P^cfvi^— r/K tVy^y xi— yi^:/ 

/K S^n i/y^y xi — yi^t/ /^/loc— yvK 
ntVy^iJ ;u^ey ^c^/woi— r/u > v^p fuy 

Dtf uy^y 3-/wv/yf/i/x-r/K T'pfi/y'/y 
3— /v^/z^/u^— t/^t±it— k /ntvy^y 

3— yy^-/:/n tf/i^— -r/u-Tir-r— k /ni^^ 
' y ^-/^y ;i/x-f/i/7t7^ v*;/p fyy 

y^y yi^e/jr^/ioi— x/i^Tirx— k ^of 

p t 4 y y ^ y 3 / ;vx-f^7 1 h , ~? 
pf yy^y xr-yi^T-fcr-r- k ^ptryy^yn 
-/^7tr-h, 7'DifL.y^y3-/vi^iift ) 

d f yy^!) y xf ;Px-7/K ^PfcTl^y^ 

y3-/i/^//pf;>x-f/K ypfyy^yp-/i/ 
^/T^/io:— r/K /p^yy^yn-yw^f^x 

— 7VK i/p fl^V^y xi— /p^^uoi— x/K 7"p 

tVy^y xt— /u^e/ /^-/uoi— r/urirx— k 7"p 
fu^y xi— /y^e/jn^vum— r/yrirx- k 7"n 
fyy^y p— /y^/:/p evi^— Tv^r-tr^— 

[00 14] (A) 

(A) ^5j^W"T^R 2 0-, R 4 0-ioJ:tJ-R 5 0-r*« 
£ft£gl ^vHSfc'K 0. 2 5 — 3^,^*$:^ 1^5 
:t»$L<^ 0. 3-2. 5^/K07K«T*DX.5Ct 
^4$K#£ Ll\> ^bPl-£7K<7)fl;^0. 2 
©ffirt^fi-efcWf, »RoJft— ttjftSfiT-f SStt^S 



[0 0 13] **M-Ctt, ±I2(A) «»S:TE-«a: 

(4) ^«snsft^*<oa*T-cJD*fw»+6. 

(4) 

[0015] #»9!i::*$^t, (a) &%&to*ftM. 
*£$-fr*RlcWtHtt* (3) (B) 
U"-Mls£*& (D) BMKfcttffl-rs. 
[00 1 6] £JR*u-Mt£»fc LTtt* h 
yxLh*v"*/ (Ti?5vKTir h-7— h) h 
y -n-^P/K^ri/ • ^-/ (r-ir^T-fe h-J— h) 

hy-i-yn^y-^/ (r-fe^/ur-fe h-f 
-M ^*y. hy-n-^h^y^y (r-fe^/vT 
tht-M f^y, hy-sec-T'f^y^y 

(Tir^/UTir h^- h) ^*y, bV-t-7b*i' 
^>-fx (Tir^yurirh^-h) V- i - 

:/p;K:^:y.fx (r-fe^r-fe h*7— h) ^*y\ ^ 

>\ v^-s ec-yh^rV- « (T-fc^/yrir h-7— 
h) 79 >>- t-:/h*:y- fx (Tir^/UTirh 
■7— h) ^e/^ihaf.^. }.yx (r-fe^Tir 

h-7— h) ^/-n-ypsK^r^- hyx (T 

-fe^A-Tir h-j—h) t;-i-^p^y« 

hyx (T^^/PT-feh^-h) ^e/-n-^ 
h^ri/- hy^ (7tf/u7tht-h) ^^y, ^e/ 
-sec-7F^y - by* (T-tr^/vr-fe h-7"— h) 
^^y, *■/- t-:/h*v" hy^ (T-fer^Tirh 

h) ^^y, hy-n-^PTK^i/ -^e/ (3i^/yTir 

hrtr- h) hy-i-yp^y^y 

i/-^/ (i^r-fe: hTirx- h) ^^V, hy-s 
ec-yh^riy-^e/ (m^yrir hTirx- h) 
V> h y - t -7 h^rv/ • */ (^/urir hTirr- 
h) ^^V, ^h^>>. tf* (3i^/urir h7tr- 
h) ^-n-"/n.**i/ • fcT^ (xf;u7t F 

T'feT' — h) ^-^V, ^- i -yn^y • fx (3i f- 
/yT-ir h7tr- h) f-^V, ^-n-^h^y-^ 

^r^y-fx (3z^rir hTirr- h) ^^y, ^- t 
-yh*v"f* (xf/i/7th7tr-h) 
^e/3ih^s/. hyx (3Lfvy7ir h7tr- h) f-^ 
y, ^ty-n-yn^y. hy* (oi^rirhrir 
r-h) ^^v, *■/- i -T'ptK*^- hy^ (x:^ 
/yr-tr hrirT— h) ^^y. ^y-n-yh^y* h 
y ^ (xi^/urir bTirr— h) ^e/ - s e c 

-^F^y - hy* (xi^/yrir hTirT 1 - h) 

^/-t-^h^r^- hy* hT-iTT 1 
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ir-t^r* hi--h) hyx (x^a- 

TthTtT— h) fx (Tir^/iyTir h^- 

h) fx (^yuri? h7-i?r- h) hyx 
(Tir5vi"Xi? h^~— h) ^ey (cn^urir h Tirx- 
h) ^y^^f^^l/- hfc£^ ; hy^h^v- 
•^ey (r-fe^Tir h^- h) sM^-^a, hy- 
n-^PTK^rv-- -^y (nr^/ur-t? h-?— h) 

~*A X hy- i -^n^v" (Tlr^T-i? h 

h) vVi^^a, h y -n-^h^rv" (r 

ir^/vr-fe h-f— h) vVun^?^ ^ y - s e c 
h^r^-^y (Tir^/WTir h-J-— h) S^nn^A, 

hy- t-yh^v-^y (r^/iyr-tr h^--h) ^ 
a^-^a, ^h^iy- fx (r-fe^/vT-fe h^— 

>^Ti? h"}— h) ^/l^-i^A. iS- i -^ntf^ • 
fx (Tir^/WT-fe h^h- h) v^Uzj^A, ^-n- 
^h^-fx (Tir^/l^Ti? hi— h) v7l^^r> 
A, v?- s e c h*^ • fx (71rf7W7ir h^— 

h) ^-t-y^^- fx (Ttf;v 

T~thi— h) iM^-^A, */^h*i/- hyx 

{T^^/ur^hi—h) ^/i/n-^A, ^ey-n-y 

n#*i/. (T±^/UT± hi— h) 

A, ^/-i-yp^y* hyx (T-ir^/ur-lr 

-h) s^v=*~?a, ^ey-n-y h*^ • hyx (r 

hi— h) vvl^-*yA x ^y-sec-/ 
h*v" hyx (T-fe^/WT-t h-J— h) 3>/U=i = * 

a, ^ey-t-r/h*^ hyx (r^^/urirh^- 
h) hy^h^ez-^ey (^fviyr-tr h 

Tirx- h) hD-n-yD^y-^ 
y (:n^/U71? hTir-r- h) ^3 = !?^ h y — i 

-^p^y-^y (xf/urt hrtr- h) 

(ai^r-fe hr-trx— h) v^/un^^A, h y - t - 
:/h*v"^-y (aif-yur-fe hrtf- h) i?/^^ 

A, i^h*i/- fx (xf;i,7t hrtr-h) ^/w 
=*:x£A, S?-n — ^n#*5/ • f X (x^/UTi? hT 
irr— h) ^Vnx^, v?- i -yoTK^rv- • f X 
(jn^n? hTirx- h) ^3^^, i^-n-^ 
h*v"fX (^fyKTir hTtf - h) - r> 

A, ^- s e c -^h^y • fx (3i^/ur-fe h7i?r 
— h) ^3^^, t -:/ h*ey • fx 
Tir h7irx — h) = *y:n|>^>. hy 

X (zc^/ur-tr hTirx- h) ^p-^A, ^y-n 
-T^aK*^- hyx (x^/urir hT1rx- h) vvw 

^~»yA % ^y-i-yp/Wy- hyx (xfyurt 

h7irx-h) vvl^^A, ^y-n-yh^y - h 
yx (ai^i/r-fe h7lrx- h) y;u^^^, ^ey- 



sec-y^V - hyx (mfvWir h7-fex— h) 

v?/u^-iyA x ^ey-t-;/h*:y- hyx (jifvur 

1? h7tf- h) r>A, xh7*X {^frT 

i?h7-trr— h) ^p^-)A, ^y (Tir^T-i? h 

h) hyx (m^vUTi? hTirx-h) 
A, fx (T-fe^/UTir h-^— h) fx (oi^r-t h 
7irx-h) ^n^-^A, hyx (Tirfviyr-fe h-f 

-h) ^ey (3i^/ur^ hrtf - h) ^^^^a/^ 
^/U3^r>A^i/-n^ ; hyx (r-fe^viyr 

•feh-f- h) T/u^nryA, hyx (ai^/UT-fe hT-fe: 
x— h) T/w-^^^A/^ ^<?DTyv^ ^?A*u-- hft^ 

vs-h\k£m*mm*^mk itws:i«t 

10 0 17] Ktt^^: LTtt, #&gfcfc£tf&^£^ 
tfsct^-et, W^^Lrii, «itf, flat, 
f^*^», ^^^K, 

si->^ f^yg, s^^ifc, v 
iftft^K, SS^, ^7 Ty* h*>m, 

m« yy-^K, yy^ys, f-y^/m, sj&* 

vifvx/u^v^ ty^PoSR, ^do»», h 
/^^K, ^^vfe, jg^»4if 

vny^ 7^/1^ 77^8, 

[0018] ±.m&m ^u-h <t g^^o^tho 

Ihfil o oitaiCTLT, 0. 0 0 1-1 OS 

#^L<tio. o i-i ommzw&mvhZo 
tut, &jn*is-h{k&hbem&tti* ftimmm^ 

Jiia(A) ^(C^^ti5R 2 0-S, R 4 0- 
y-^S^lTS i -O-S i jg££^Lfct><7) 

r-fcsis, **w-c», y7y-/«t^i&Lt 
to, «'&oe«*ss*ort>at<ooS'&»4^S:t 
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(A) &#t:tofcftM-tZ>bZ<DWL8[\*m%0'><l 0 0 
U #£L< f*l 5-8 OTCT'fcSo 

TOT/ua— /KD^SdS, 2 0M%£JLT, RCSti 
a-A'tt, ±E (A) rt£oa*5W!WJ:tf/*fctt* 
SAT, »*L<f4 5«*%aTlc«*J;5lcJ!IS4ifK: 
[0 0 20] *»W<OR»«ffl«**tt, $ h (cTteo 

wjBtu-ctt, matis n — i — 

n—^^-^y, i — n —^~f9 y y i — ^7" 
*>\ 2, 2, n-tf** 
V, i-***^ v^P^*ir>, j^A-v^p^* 

>\ ^i/i/y, ^^;^^ifv, h V * f-A^yH y. 
y ^/u^^/^^if ^ x n-^nt'/Kyt^ i — ^ 

y % b yxf^yfy^ i -^o tf/t^v-fej/, 

n-r^/W-7* h y y fvi^z/ifv&^tf)^ 

*?A'- n-7*P by, ^f/^n-yWh 

n <>^/i"5r h y, n --f*f-fr>r Y 

>f/U-n-^Why, i -:/?7l"Jr 

^f/^>^D^f ;y, 2, 4 -^.y# y^isr 
y. Tir h~/PT-tr hy, ^Tir h y7/^-/K Tir 
^xyy, ytiWr h^JMBKt ; 

^— rvK i -/n^x-r/i/, n -^f /Vx-r 
/K n -^^f ixyl/rc— 2 -^c^/L-^^r y 1 

IxV^U /Uv^fvUzn— xf l/y^i)3-;l/ 

;l/X-7/l/, xf l/y^ y xt— /Wv^y^/Uji— yvK V 5 
ij /^/zc^;U3i-x/U x xt-/l^ 

rvK i/xfi/y/Un-zu^y-n-zs^ -y/ux-r 

a: k y ^y =»— a\ r b7^f i/y^^- 



Th7t KD7 7y/i^x- 7Vl^g$| ; Sfcr^vM* 

^R*— K ftBMTvK S^^/K y-^fo^ 
v^l/D^ hy, SSn-^ot/K ft&i 

e c -:/^vK S&n-^V^vK s e c — 

®?2-^^/uy^yK Rgfe2-^^y^^f^/K 

uypy a— yu^y ^fvi'j:— tvK ffitkit^J-uyy 
/^/-n-y^3i— r/K K^^ntfu>i/yxT — 

/pftyixf/K /P^ygn-yf/K yot: 

Wn-r;yK YoyS^xf/K y^Mk^^f 

M/^7U\ N, N-^f/^AT^ K, N, 
N-^x^/ur^ K> Tir ^ h\ N-y^vu 
Tir hT^ K, N f N-^ ^vW-fer hT ^ K, N-y 
^/vzfu^lryT* Y\ N-^^WtTay K^Wt 
HMfcSfctfTK ft7x 

[0021] MnonBAAiMHfett, s fe^Tco 

T-ir^/WT-fe: hy, 2, 4 — . 
^r-y-^^V, 2, 4-^#XS?*>', 3, 5-^ 

^y^ty, 2, 4-^-^^v^^-v, 3, 5-*-^* 

y^^-y, 2, 4-/^-^^^-^, 3, 5-/-fvi/^ 

5-^^-2, 4-^**y^*^ % 2, 2, 
6, 6-7^7^/^-3, 5-^#y^*>, 1, 
1, 1, 5, 5, 5-^^f*y*7/W^o-2, 4-^^^ 
>v ? ^>'^^C0 1^^^«2Sa±-C^^ 0 *^B^tCio 

(A) (^±^JD*»»lg^^) CO^Iffil 0 0 

mmm^MLxm^o. l-iooits, »*l<« 

0. 2-8 Omfi&OiftHT-ifcSo «^>, *«WtC*5V^ 

-C^±»*^»ag^i:«, <k&® (l) ioi:Wb^ 

(2) ^(0-OR 2 ioJ:t/-OR 3 r^^ti5S^i 0 0 
%*D7k*D*»»LrOH£i:/j:9, ^(Clg^Lfct^ 
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<n p -v* h >>i** (a) ti&<Dm*&m* 

[0 0 2 2] *<P{fe<P»ft]»J 

i^yy#, ^^tr/Kt *r«#y^-* 

/x, ^L<lil0-20m/i, HJBjNUEtfl 0-4 

y#£LTi4, «itf, simi (ft) $L y*/ 

ttf&ftXB (ft) 8L *7L*^4if#*if 5>H5o an 
>f K«7;KtiLm Hlftfl* (ft) K^T/w 
5^/U5 20,mOO,H200; JHW^T^V^ 
SJA' (ft) K©7A'5t^!ir-^ 1 Tfr%*tVfr 
10, HI 3 2ft4f3ft«*rt r felL* 0 #HM*yv-il/t 
14, «x.H ^y7;^^H^ W»JtSr#i-*ft 

7*y^3RStett, 
ryFN- #y>r $ k, ^D/v^fe #y7y 

ffiSk *y7A/*U^*5/K*JHBflHBB» 
#®?£tt#J, 7^y/U3R*BBJStt*l«*r*H r art#-C 

/Urc— r/K ^y ^-^f-^^U^^-U^/Uai— TVl^tf) 

*y**i/if-ui/7/i'*/U3i— t'/hB ; tfyaMr^ 
^•ixVn-3f'^*'/P7at^/U3i—' r/K >Ky ;t3^i/x:f- 
k #!lxf i/yyy a-^f 7U- 

h^CD#y ^UV^y 3-/Uv?:n*7VHg ; y/Wfc** 

I5*\ ^Ti§o p n £T\ KP ({f&ffc^Iil (ft) K) , 

tfyyp- (**ttft¥ (ft) jg) , si7hy? (h- 

^11 (ft) ») , 7P7-K (ftS^'J-xA (ft) 

B) , r-J-fctf-K, t-7ny (gut, Mffi^ (ft) 
fi) , Disperbyk (tfy^S— - i*-*/*;/ 
(ft) SO , y/UX/<-* (if** (ft) K) ««r*lf 

5:^m5o wtue><o#a5»tt»iw:»ai"c*fcr42 

[0 0 2 3] *»noH»AffllBA«lO±B»»»« 



f4, #£L<(4, 2-3011%^^ tefflBttiCrt? 
^tailSSSESixSo «jfcft<&£B#£B«#2~3 0 

[ (a) jft&o^*WIf|g£4M oMWiii, 
iift, 1, 000-120, 0 0 0,#$L<f41, 2 

oo-ioo, 00 omg-c&So 

02 *:n/N SiN>)xA/^(OStt(:i^tSKl: 
14, *fV=r-k ggffi, n^/U^-h^, 77^1/- 
tfefti?©BB*»jWHi*&*iS. 
[0025] :^Mfit KiSMJ?<b LT, i@i 

9TJ5£0. 0 5-1. 5Mm81 2 @a «9 Tf4II^ 

<d&, «a-ct£»"rs3ft\ fcav^Htso-eoo'ces 

(Om«-C, iiS, 5-2 4 O$^»0$LTi£j&1-Sw 

si^ms, r<oRiojpsR*fefcLrj4, 

[0 0 2 6] c<0J:5^LT»e>ix5IBIWIftliWfl, « 

7^1 »tt<0*BflEa«c«EJiari:d»6, LSI, 
^7^L^ DRAM, SDRAM, RDRAM, D 

*0»B=-hMftW>flfcB* £JfSa»gt£<DEIlB*fe 
BR, jKS^X^ffloftBJK^ieftKjtK/iifoffl* 

[0 0 2 7] 

%i4, ^#isuftv^ps'9, •en-?nmi:a5*j:u : fi*%'e 

[0 0 2 8] at^fr^g; (Mw) 

- (GPC) ftjcJ:9»teLfc. 

»«^*lgSr, l00ccOfh7fcKP77^:S 

^ipTjf y * u v : Km? 1/ y v -r - ^ 5 * MtKotjg 
ip^y^^u^^fflLfco 

h?y& frfA'lSO-C ALC/GPC) 
7^7is : BBABX (ft) KOSHODEX A-80M 
(*S 5 0 cm) 
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MEWLS. : 4 OX: 
Sfii : 1 c c /% 

[0029] 

5HHL 2 5 0t-e4£m*K«a»U ^'^50t 

(«9 li^HP 1 6 4 5 1 B1S^J;OTP4 2 8 4 A 
[0 0 30] 

»«*W»&»AfU *y Y-f\/— h_hT-l 0 OtTM 
#HL 2 5 0t^4£|«^*IH*U 5 Ot 

<Ojtffi*- ^t'l 2 0£S««:«/fcLfc. »6*Lfe 

Si) »ffiv^TiSRIIH»£&lcJ:9il£U 5H4¥*H 

[0 0 3 1 ] gffl^gggtt 

2 5t:r*3^^^#Lfc^ffMfflm^^, 8-fv^> 

2, OOOrpm, 1 79<0*ttt?HtfttLti *CO 

BU¥£> 3fe^i*JIJ¥tr (Rudolph Techno 
1 o g i e s ttSSk Spectra La s e r 20 
o) tfflv>taKfflrt-(f5 0*J(ISLfc. »?>*LfcKff 
<0«SW«rWJ£U TSC«c:J:9*iC)feBWit*l^cJ:0, 

KifiiAp* (%) = ( (&&<k<Dmm - («#j»*>h 

m ) * (^#mr^K©) x i o o 

o : mmmt^ sio% 

A:10%< Basalt* ^2 0% 

x : 2 o%< mm^it^ 

[0 0 3 2] &$LW 1 

7^154. Ig^7h7^ ^^7^48. lg£ 

0. 9 6 g tvi/^yii g^DtVy^i) ^-/we 

/pt^i/ji— r^2oogi:g(ifSfto^ *y-y 

fco fc«c\ -f^-ySSlft*9 2 g£2B#PfljNtT&f£lc8$ 
JSPUfco *<*>«L 6 5 f Ct > 4B$PflKJCS*fc^*>, ESS 



-;^;^f/i'X-f^2 9 9 ggsJnu sot^raft 

ffi^e>^^/-^Sr^tfS»Sr2 9 9 g:c/<jS^-S/g 

S^O^coffi^fe^ofifi^^Stt, 7, 6 00 
xhotco 

[0 0 3 3] ^092 

7^154. Igt7h7^ ^^>7V48. Igt 

0. 9 6 g g^o f l/V^y 

^pfcT/U^i— 0 0 gtC^&^-ttrfcC^ *!J-!7 

/Co ^v£&tK9 2 g«r2«pRi^fr»jKJc* 

"^/^o f/l^— 7VU2 9 9 gSHJDU 5 O'C'CS 

i&mfrb* ? ; —/is&Stommz 2 9 9gx/<#i/-> 

fcK^ft®*^^^^!:*^^*^, 8, 9 0 

[0 0 3 4] VcM&lSM 1 ->8'J& 
&f£fl|li-*3^T, \s4 l/m*ffifa\st£fritzZ. t& 

4 0 0oS^(DSr#fco 
[0 0 3 5] tt;«^ric«2-ffll» 

r -t -t r - h * mm l * ^ o £ w t n&mm 

l tra«lcKJE£S:firV\ Mt¥«ft-?-Jt3 f 1 0 Ocor 
[0 0 3 6] Htt«Hl 

/>±K^ffrbfc e »e>ftfc»K<OR«*tt:2. 5 9<!:{g; 
t^tSrSU MtO»tt*Ht7. 8MPa£8S«W&& 

5, 3 8. 4%4fittfc«#^tt«: 

[0 0 3 7] 2 

**«2T?»e>tbfcS««®SrfflV^fc£H^tt, Hlfefll 

tH«iciLTfF«ii«:fTofc 0 '&btitzmm<D®mm* 

2. 6 1^il^U M^)#ttW7. 5MPa 
[0 0 3 8] HI6tfj3 

i -e»e>*bfcKJS«KD i o o g icr-t^/ur-fe h 

lcLTffffi«rtTofc 0 #bixfcttlR0Ra*tt2. 6 0 
fcffiV4(fc«U »R^#tt*tt7. SMPai:!^ 
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[0 0 3 9] H»«4 
^« 1 ^ft&ftfc^SKD 1 0 0 g 
4, 0 0 0<D#y !i;^yyn tVH 0 gift 

^fiSr^U *R<B#tt*fi4. 0MPat#*l:fi^ 

*#»*tt*IMiLfcfcr5, 3 8. 
7 % £ «ixfc«ff S^ttS:^ Lfc 0 
[00 4 0] Hffiffll 5 
^$#1 2 T'&htitc&fcm® 1 0 0 g 
2, 0 0 O^lJxf i/y^jj 0 g^SlOLfc 

fc. ^^HfcSMco^m^l2. 2 5i#ttttSvH«: 



[004 1] it«09 1 

lfcwwfcL-ciMKrfTofc. &btitLmm<Dmmmft 

2. 5 9£ffilMI£/^Ucri\ MojWt*tt3. 2M 
Pa t«WW5ME^*at><o-xf*ofc 0 

[0 0 4 2] JttSEMl 

li:ISI«^Lrff«SrtTofc 0 aB©#tt*W:7. 6M 

«»3. 0 3fc|Vf-e*ofc, »jK^>«#Sfe 
HiSrfffliLfcirS, 3*-£ft<0JiKspfil 5. 4%<!: 
##2c£tt IC^ 5 1 CO f fe o fc 0 
[0 0 4 3] 



(51) Int. CI. 7 »JIS^ F I f-7^K (##) 

H0 1L 21/312 H0 1L 21/312 C 

21/316 21/316 G 

21/768 C 0 7 F 7/04 Z 

// G 0 7 F 7/04 7/12 G 

7/12 7/18 B 

7/18 E 

F 

HO 1 L 21/90 S 



(72) £9!# ®U 

JWC»**K*«1-Tail#24* 



F^-A(##) 4H049 VN01 VPOl VP02 VQ02 VQIO 
VQ16 VQ20 VQ2I VRU VR21 
VR31 VR41 VR42 VR43 VS02 
VS10 VS20 VS21 VT09 VT30 
VT33 VU20 VU36 VV06 VW02 

4J035 BA16 CA162 EAOl EBOl 

EB02 EB03 EB04 LBOl LB20 

4J038 CG142 DL031 DL051 DL061 
DL071 DL081 JA26 JA27 
JA34 JC38 KA04 KA06 KA09 
LAOl NA09 NA17 NA21 NA26 
PB09 

5F033 RR21 SS21 XX23 
5F058 AA02 AA06 AAIO AC03 AD05 
AF04 AGOl AH02 BAOl BA04 
BA09 BA20 BC02 BD04 BF46 
BHOl BJ02 



rr , 
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